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(54) Title: METHOD AND DEVICE FOR ASSESSING THE SUITABILITY OF BIOPOLYMERS 
(54) Bczekhnung: VERFAHREN UND VORRICHTUNG ZUR BEWERTUNG DER FITNESS VON BIOPOLYMEREN 
(57) Abstract 

Disclosed is a method for the identification of one or a small 
number of molecules, in particular at a dilution of £ 1 mM, byusing 
laser-stimulated fluorescence correlation spectroscopy with mea- 
surement times of £ 500 ms and short diffusion paths for the- 
molecules under analysis, the measurement preferably being carried 
out on small volumes of < 10" 14 lines to measure parametersspe- 
cific to the material and which can be determined by luminescence 
measurements on the molecules under investigation. The device 
preferably used to carry out the method proposed has per se prior 
art microscope optics which focus the laser light used to stimu- 
late the fluorarescence of a highly dilute solution in a small mea- 
surement cell and to form an image from the emitted light in the 
subsequent measurement stage by confocal imaging. The optics 
used have a large numerical aperture of £ \2 N.A., the amount of 
light is limited by an apertured diaphragm confocally disposed in 
the plane of the object after the objective Kens of the microscope, 
and the measurement cell is positioned at a distance between 0 and 
1,000 Mm from the viewing lens. 

(57) Znsammen 

Verfahren zur Identifizienmg von einem oder wenigen 
MolekOlen, insbesondere in einer VerdOnnung von £ 1 /xM, durch 
Veraoduogte I^wmgeregten FCS mit MeBzciten < 500ms bci kurzen Difftisionswegen der zu analysierenden MolekOle, wobei die 
T^L^t kfeinen Volumeneinheiten von vorzugsweise <, Ifr" 1 durchgefuhrt wird, durch Bestimmung stoffspezifischer Parameter, 
v!^2T 7 UmiDCSZCri ^ mc&sun S en an zu untersuchenden Molekulen ennittelt werden. Die zur Durchfuhrung des erfindungsgemaBen 
yer&nrcns ' bevorzugt einsetzbare Vorrichtung ist eine an sich bekannte Mikroskopoptik fur die Laserfokussierung zur Huoreszen^iregung 
mJ^,™ ^^^^ 0m ^T CUl ein «; sehr verdunnten Ldsung und zur Abbildung des emittierten Lichtes in der nachfolgenden 
Me&sung durch konfokale Abbildung, wobei mmdestens eine Optik hoher nutnerischer Apertur S> 1,2 N.A. eingesetzt wird, die Uchtmenge 
1^ ^T? 1 ^ ^ Wcnde m der Objektebene nach dem Mikroskopobjektiv begrenzt wird und das MefikotrrpartimeDt 
m einem Abstand zwischen 0 und 1000 vom Beobachtungsobjektiv entfemt positioniert ist 
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SJSWW^^^'H&S. •«»sHi*it« | ww35«. *rt*fci***ja«**+i=»«u fro. 

■S. Ct*W»fr*tl*ai 7b£22©'><£<<kt1 3S1HK(D*J£. 

?i S^JKPJ 5S tLfc *125~^ tLrH: ' «*Utt*J**fcl«UMtRNA SfcliDNA fi©4#«©attft:|r«-«(+ £fc 

#+^*wcw«ji*H«ct*»«tr*»*a23fej:t;/*fctt24©*<i:<i*i SSmS^SL 

gI*fc<fctf/£fclils]$nt£ftlCl::|I§L^ EiBK©^ 
KKft*S*«*l=*ttr*Ctl=«fcy#^iSS*li»^*Ct^Ji^**L*Ct*1#ttt-r«||5|tSl 7ss27©**<fc*ifi 

i«'!? l y L ?** ul i F i'*?** </ ^< <t:t ' ;Ey ^-«!:^^°^*^2©irxha^©s3tfe^©®ije(=ia$-r^fsjtjRs^ 

^*«^*®*'»ALr*Uj*<t*2-3©iW:*whKii©Rei=«fcy. 1 E©ttS©io©KSi?-*i=»«f**i*ct 
-r-5^<i:$!itis<fr-5is*^i 7i>M32©'>>Ee<<tt»i wsMtotsfe. 

f ; tSS"???***®**** «»w«*tt*fci*»»stti=BLr#«fr*ct*»«w*iB*ai 7i£33©'> 

*l€>C<!:^fSfr*ii3R^1 7iS35©jjwEf<£*,1 SE«©*a. 

g^**®* n **®«W*BW4Lfctt*tttLTII*4^fc+yh.->^TA*«ffl«ll*ai 7iS37©'>fc<i:fc1 JSfEfS 
40. *9iH£HMb. ^lcg!rfeflc. 8liR«^tt. Sfel*flM&£feliflm«ra{*&£©X«)'?ttft(*©. M£L<I± 
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S©Se ±W ^ aiS§XU>>h *^ S °' = ^ r '*^ ffiS7U ^®^ r *^^ |:: ^ s ** l '*»3jS^487iS53©'>'S:<tt,1 AG 
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35ggJ{^5gjJf «±©s®a**^*/^u-if-$3 t »iLTflifflr*c < t*««t-rsai 3 R«47S 

«W5n&^££^®<k^&^lcif#JS477}M60©d>fc<<!:t1 JliB«©gg„ 

J£- **<tt««©««« M*L<iie>s«*fci*a^L<i*<i mm©^/i<s?ijLri,^ox/N«ig«!i(Djgisae*wr*Ea 

-5C < t$^a ) l:-rj.S^61*J«J:t;62©'>^< < !:t,l ^iam©s@. ffiarfiL ' t ' 
64. K^^ISA^—^TC^fcliH^TcMlca^hD— ;upl|6<c|(^s§^g|cH**iiTfcy ©■?*L<l±SC»A<-)feTr«i*t- 

e?. *<Kt*io©ae*jg!&A<i*rasfci;mE^ 



http://www6.ipdljpo.gojp/Tokujitu/tjitemcnt.ipdl 



2002/10/17 



5/5 v 



74. aH^«A<7^— *-»-ygk*^g*1.000 Dn^r-ai+iTL^ci^®,!:^ €.|»*^7l7iS73«)^-r*iAM Siie«rog 
XLfcU— if— 5fc£®W£l*£.-££4$®<!:LfcH3fcJg75iH©<DgH 0 

82. (a)m-©^J#7-A(65)tm-roX^7-A(65)|ZiatTLraSe**lf = m=a)«^T-A(74)*^T%^4*tt (hi -o 
(66.67 J2J3)rc«fcoTH»f^a^ W±(a) 7SM(c) a*a£tt«£*-«n*]R8iett<D8B. 



http://www6.ipdl.jpo.go.jp/Tokujitu/tjitemcnt.ipdl 



2002/10/17 



1/13 ^— V 



[SBHJi©i¥SBfcifcBjn 
5r::©©gSlcggT&. 

mXS**tT ;u * J 2 , £ l ^ ,t ^? & Sl'* <c6 * i^«*1msA^&«^•tf1sJ^irt•t?al|^fc«J:t/Pffl5L5<5»«faL*^%^&^^^cl^ 

2 B&T-mzOSzm^ D.^-rCMagde)©^ ;u— ^(nLyuvMEIsonXE.L.fc^^y-rCMagdeXD.CIST^^JtffillffiS!^. «t^fcJ=L^ 
mm; Biopolymer 13, 1-27)fcJ;tf R.'J (Rigler)(T-U>/^— 7{Ehernberg).M.3$&tfW7— (Rigler),R.(1 974)[al|£^^>jl 

^ 

Fcsaiseroissttu-if-ifcrosiafcas^^ 

»*^*< a >**^^w monmxnz.it. lom&ftom-s. -mmm^^Hz^Lx^tz^nmu 

^^^*irL^^^? lz ^^ ±a& *^^ mma: ^ &tzizftmLT<zH*tfm&zti$>mmMiitzfrizxz 

l=S-r*1ta*3l#aiL5*»^<DlHltet£8)t«Slt**sgLo*. 
j5MiZji'DX^,mctio^>o 

l> » l* 3 "^ H*t**©*#*i*tta.i onatft*. fcs *mi=ai|^^Waf=yo.i-ioffl©fe^5J-^-asi=»-r-5iE56ftr-^* 

&mtmfr&t>ittzmma#m&i?t¥%:vn%iz*ioZo 
s F«s»*j,fei;jtg^»(Da3S'>>(Djt/)<«jygB/j^fc <) 
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Wxu/>h<D*-^^tl^«|c«&*tfcSiS3tT?ft^^H«II=Rg»$*iSwi:A<a*L<, &.ffl*ls*lsh(Dm\H£^*-)\, 
tlSo .-©Cfcli. SMfeBJUcfltl^ilglOO On M£L<t*20-30 On JiiTae^*— ^uBBnoteflL ^.Wz^/fy^tit-Ly— 

■*f—mBytc>&miz&yi>jf£tti:z>o »%i*si=#SE-r-5^a)*:^$©e>^— >ugsp*fflt^-6t. o.33-o.5on ©*roxai£§« 
ffio-c. ^^ro^^jsrosssju^g^iiio-M -lo-^it/j:^,, i:l=A^<p^^3t-c?l*^Lfc^/*o^SKx^Jt>h^ita)[HlSf^4 

KLfc;!i<oTXf§J&|*£ffil^C£f=J:y3|JlL-5£o 

- a!l^^M*<*RB<)l=^#*^^5•5^SH(msA^^,s)lz^6^c < l:, - SNJtA*1 ntzwo ^e>looo©©Hi=*-5ci: v - idE 

*«e&«ci^&, J*i±©!fc®£ss£*.T. a»^»#ajewiitio-t4iaT. w=io-"ittT&tt*. 

sNtt*<^uxcti± s ai£i$M *<Ei^c:<i:(::aD*.T. ss^^u*— £tefliLTt^c<»:T?53:<iftBj3;sc;tv& 0 ffiseirofcto. c*t£© 

»S««a>A»$l=fk#LraK$*L«.40(100)a>«^XfeJ:tfaiS«ffai On Ji*T©¥«©ii^> Si£[g4 Cm(IOQn)© 

uV^7i x f^ a iL^' :: l'!? fikSL * K»*ffliar*iije3ta)3ijSA<«ky3i<*y,*fc*-*^ttffisi=««$*i*sa/it 

ffiHSt*ctlcj:y*4ie,tt*>y^i,i:|B!*|=Egyrsc:i*«-C#* 0 

t;»s§«©ni=ai«ffiric«tiio,ooo-i.ooo,oooEjae$4is <> Mojiixra&ffM*cKJUft&tt*a-c(4i#?).*M 

*fgBJ©«t5(=ai|^^SA</h*Lxi: > O^UXfc«fcI/$ffl)!ai*^Lfcfe*©^^d:^3t«ILJc|SiyiR5c<!:A<T-#. i£St©M13 
DNA ©«^©tttt«»l**J1(r8om2/s-<?fcy s *f=*»Btta&5 x lO-BcrnVs^fcofr. CttMSBSMOimOjft&ltMlitt 

4*^&-£Wib&<»±yamtoE.t&lzMTrZ>i,<DV&Z>o LfrU *f6Bfll3^^5^«x^»^.^4jSL^JFl^g•^ft^W$jtl^|cLXL^ 

asiWFcs »#fi=fctN-c, tt^^m^^^m^T^iztsi^xmm^it^i^^x^x^tzmmxm^m^ - 

^ /J^SfSxuy>h©a^li2D/\°^->icS^J*i+fc/h^/d:^Mxu>i/h*|5]^l^«^-a:. ffl^L^ffirs^lcfcoTS^ 
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100ms 0>mmiZ&&<DX\ 10,000^t,100,000 <!<7>SQ£§!»l*1000s X'mfc&XZo «Eot\ lO"'* -10-15M<Dffi^l=iSLxgSA< 
TO*. 

I^ (l ^ a l ne),::J: ' :>T7F ** lfc,fc ^ ,=FCS **H'*fc» > *»&#f=«fc*R*as©»ai4, c:*i£T-fT:h>*vc#fcSi^gB-ei*t£ 

10-6s->75S103s-'©©H©^^ft<DfSSISSS»0)S3SA<pItEt<Cofc„ Z<D£5timfel*Wx.li. SitH^tt^©^^ 
1ta©1$b^l3u <W*.lilH]4£ffift 

cro i£BJ*£ NA ^!I NA »«f«ct<£fflL5*(DNA/RNA 5Mffr=oivcttiaT»«). ttl=B*-ttffA©nai=&i« 

AKBBLTW&frlcfcoT**:. *#£6Bl*&C£l=J:iJ7aM&BBa#n*M©£B*eao*©BB:&BT*«Br« 

CtA<T?$^J^lS^*t|=«fcoT5i<ltitg$+ifc*-iS5iJ<DjlAO>KH^3£flgr-#*Ci:A<«^*t-5„ 

£fc. *:£j£l*Bl?F©RIA. ELISA £fcl**©1fe©;£S£(JaT#i8L Hr^-X^>J-^.i/^)H©^Hi5*0«^>yicffifflL5 

*• **w®** c>1 ^©wAtt^^^^a B*jEffl-c**c:fc-e**. BjEaa£fei*rt«aa*B*-<&Bi±tti*. # 

*K-eraffli:^S»^(DS9SA^rtSIJttiEA<#&*iS. «itf. U— *-BB©a<bttBJS«ai=B«Ui:l\ aaA£frJ3lt 

Z^^^-^^^^ 1 ^ - ^^^ 1 ^^^^^^^^ HDL. VLDU LDL)£-C©«-*-fc«fcl/#?- 

-»W^©u*:?*-fc\fctf-oja±©U:tf>Kfiil©»s^ fc«fci;/Sfci*'> 
^^*-r*88«fcM-r4^«0S6*j^6<j^IiJttl*ELlSA. eia, ria *fcl*RA^fl)«ISl=tl^«llc®fflL5-S)(Eai i3<fct/2 # 

ttox. «3t«)«3fe»5fii*«^*i=e$Lfc«M»-¥-©ffi»fl<jttiEr=ii-r*«fflssi«-r*o u*u z.a>fsm\tm.^L^m 
■wiraaL-ct^tt^ottwa-e**. bbbbs** ior*M£i*5ifc«w«i*«iuB«*««i/ci*« 0 **n©»&iiaa 

**^£*^ 2 *«-t*=«>*ft*yB*iW*l». =«>»l*FPlA*vh«**WI=«or«JHLfct»l=*jEU». J:WME» 

5Lxfe^ffiffl-r4ctiz«i:y v $f,icgix®a^afieT-#^o c©*(ia*.(£AaBK&£©*fti=ttfcas-cfc&. 

**22SS'*S^® tttt * fr,=ttffLT ** Wfe * tf * ttw **'= w '=« i ^ fc * fe ***^'- **©a*Bffl«i*B*©tt 
fi £2f *w^?^o ttB£Bto£Si. b*i=«» 

H«®»**jFr. l*u *»Mi=«-3raatt»*aar**tt-ei*» cft*©&£i*&s©Hi=a*fc»«£fc«M3:£<c 

2.-jft«i*»ai=fiit«aaaa©astt ifaB<jBittajc*fli5«a©i5*©a^©j:3i=(j£iT#a). s^aa^ar^x 
B»a££»2<^-fc«£ai*£Bw^i*#t^«*tfftA^ 

**®**-*^i=**'' v ci*s***a*a«u*o» *«*i=B*ut*ofeaa&a£*i*ft©BM-eBa&h.**t, 
-©ffiB£«T©WT?ittBj§r£:*s^©:£&i::i^^ 

<g^tt*$i\ 3-#^©sjsaai*^giwi=fF#L5i)»A^^ra©B#ra^- < »u-c-«^«:©}Kfi£A<ff+5ti*«fc5ic+» 

15 M©SEfigia^i*^m-rs©icio-i3Ma)Txn4^$ffiffl-r*ciA<T-#-5 0 3F«t*8S-ei*. »ts-r-S2«-^#^stE©»is 

«»«t£#»*-w*»£fcy«i:i*. a«st*©is^»i*ioB^&ioioM-i©ai8i=»*. 
£»^©ad(«ibaai=«it««ti4c©aeaaafta k ass =io7 M-is-i©«si8$iS8jt§ci:i**-rsiit^ a*Mi=Bft£* 
©ai*u* Lisio*xc,io-3 s -i©ii5Hic<*«$i*a)<saaasa woBfcBOTt. l*u ±a©«&. wo 7 m-' 
©aa^att^xhssairosa^io-'OMtLfct^ir^^ro^^Atiooos wiaic/«es^«t:Sjti*LTu-5o 
*«B^ic«ior> (st^^^aiztA^^^^BMJajcro^-^ji-cio-isMicta-r-s^eitiiaffirosasjpifflLfc^o 
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10,000*^100,000 ^iM^ti^mkTlzWl^-rito SL>ffittDNA (DEJiJ^— 37OTg^KJSI*S3E#£:ffiifc£E©K£J:y 
T1 ffllcfi#?6«]|z£J&!|&£iliaL/CL^5o 

»^(io-iooa j^siie-r^HiejtssfltiLrflii^. m2a)fe^A^c,«Lfc^5t^*«B^©a^s>>^^A:LT«Sl^l$*li>„ x 
*^^-^i*fe^Wffigi(D6 mzttmLxm'pi-z><Dx\ s.&m*mm\z&mi.oz>o 3%&-£#<D&m&&Lfe&tt&mz 

**^(DmaMh i 7^l=J;SjiJglzotNT(**Bj«|#©»J<D@Br'CSi?H-r4o 
*U mi*'h#Tf=ttir£^§a<btt<*<D&ffl<Dig£££<&*?l=^ 

*i=L**fl:*iMti*fc&tf % **Bjro«^i=»r*iaa©m2<7>K»©ffiffli**«sis-e«aiL?sm3ro«^i*:fl)^$pr 

Ufi^&a&groafcTeKi&rSAv t^li^S^^tD^^aitlc^ai^^-otDait-r-S^XhlSliroSESlzJzy* 
S6BJ(c$Eortt31:lcfT5c<!:A<-C^-5 0 ZOiZtlt. tz£itl£m6lz®7KLtz—^0&tt&ft¥Wt&m^X'i : il^& 0 

#0*iJl14*fc(*-5-*te,©^!il<D«iJltt'Ei:i\ *<n±®mitom&t>mi%lzmtj;Zi!smto&MmmX'm7jiZ*i 

l-5*o *%mz^mm<D&&tommt3L*ji,¥—&&&&#o>tei8.(?jL)\'*2— ^m-ztzitmtez&m&m-tzfi) 
&te*v/*t~i*&fto^y+)i,o±mzmLTftmmz&tiiLoz>. -^xo^mmzm-rhm^T^bumai^itm^ 

g^y^t^sr-ffifflLd^ii^niSMfij^tfc*,, *«B^icttt^aj$*t-g)^5t^y^KDKraffisffiiiicj:y s ^s^(7) 
4. fi%ffiHHfMHttciiifer«fe46a>^acfij:i;tta c<D<fc5l=**B^rc^^c^»^*fctt^J>^5■«^•{*:|^^b^fi*ll=ss^*fcl* 

<bfflaa»»l)T?ffiffl**L-CL^ffiBBatl4IB6Av|cJ|«:ft 0 •^■c^?l*i!fflBa(D«^^^:#^^|g&tt:|=ft3IE■r^L^<•oA^(D3t^y^7J^- 
mz.it 9tifti'<fi-)Utmi5WlilLlt<D1l&9>--£t>1t* *tzl*mteZ&ftis<f+)l,tfmmizmiZ£*iX^Zo -feJUV— $-05*^, 

*-aii&*$t?*-5«as©5/y-*-juA<us**i*. mi&m&tziiv7*47&m&T&tzifoizt&i'<f+ju<Dnmitmmfrio&. 

•5. nmzmfe<m"<)\,X'\t. *nwni3mtft&m£mLmizimiz&ttzm*<Dto : ?ttf»iL5&i!fi* ■kw-t-x-n* 
•SS^'M**©-******. *fci***4*£i/c#tti-**, &tz\tmmzte-£Lxi*z>fr\zfrfrt>itfr. am&m 

xu^H=«*4*vffij**|cj:,r»**h.*.-f-©ip«&SllttB»|HII*#*, #*«$tt£fc(*MBS©:*£$;fc«»:U:iBlcfctafi<i 

zo^izm*<Dm&xtt-rz>tt?-i*ttmtt9takx&.®\X'&. *fcPB#i=w»L5-5. mi*, u*^*-/y#>K»aftffl 

£*rs#*ji<i|Mai$[?ai!§fcy^»iu>>h^ 

fflroii^rcffia-r*. l*»u j£i=m2(Dsic%t<D«^i*:^^i4ioVs<ty^<iift-r*^ 1 i:i4«itN<tLx5wa*<±-r^ <> 20 
<osic^A<io-9-e^ ; E;i.#?ELfci-r*istBB#Kiii 0-fii±ta*6c££fti*-f «. ^a>Rt&n#RS£«s«s-r.&ia*. mtf a 
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*$<u<>)ir&xm®vzzm&mmtiitii>iitn.\ tL.mmT*z&&toomtt&tf<jii>m&^o-9iz-?z&£ns<i3:^ 
^iztm<ommt^mmt><±-r^o l*u ^-ouxgtn, mmto<D&&*tzit&jz<»*)i>&itmniz\o-SM&LT<Dm&x& 

e.<i:t^(«^tt:rt-C©ffi||<o.i Qn) 0 

z.<D?$mzm<ztitmmti;ffimxiztin,\ mm*. io<DRg®i*. &.<mzhxi^£oizmti;z>m&<Dfti*m%imo>mi^z> 

feffiiE. iP*.il*3taSgl=3*LrffliE$4iT. m&&lzttLX-l-3XmC2lfi\z.L>*^Mfflm.2*iZ>z:tlztj:& e 

£*i£H«(D3gfisij<nag*<fig-e&.So *#Biflic*jL^cco*i*m'S:-55iS^*r-r-i)2o(Dias^f=a^3t^s$^fflu^ 

fS@©fc«>CI©SSI*20<Btt4&U>X*<I8at£;h£;l^ 

•5, A8t3fcfc<fct/$ISSB#0>#-y-. ft=f-m-&to. ^<PMvesic\es)^tzitm^^^H^mOtz»(D^mt2-0<Dm 

m^x<^%m\t.z.ix^<r>^-(^a^v j >-^—^m.mLw^x. &m&m*&&vz>4Ji,*—m<»m*<»yt¥m : FzmmLtzmz 

ffl«fl>fc«6. -fett(dichroic)57-±(^Liit^^||(D^f4(*2O0^1&^>X<D^!!l*l^lzWLTmftl=ELTL^* o 
ofcS<^5»g©2O(DiMSl*ft*gig&*(D&l0CDfc^ 

it^T-iK#&<B3te¥£i=ftofc2^©tti&u>xi**^ 

*f=. ±4 c®^fti=s*»i£§s^€.co^3ti/y^u^*/<— +&&m<to&m-£izz.<D&w&i&m-?z=.ttfX'£$,o 
tzit<Dm&&&tzi+t><mmz*i. mij<Dmmm : f-i*-mztj;-ox±4 ■?z&otzi&m£*i&<, 

tf±mmtm5o% ©u-t:?*— a<$s^u #i5o% ©u-t:^-3!)<*i!e^T-L^«j;di=a»?$*i-5o *«sBjic«ofc#*fi::fc^T. 

±OT«jC0; S^X^r y^liataU^VKrOtlSL, ^OX^^ttU-fe^-lcjg^Lfc'J^VKlz^JC-r-S). 

sit*******.*:**. ^«<D«iiii*i#MB<ju-b^-«e^s^-r*jStt«!iM««r©ffl5ff ffls^To u-ti^-«t6(D7 

^zf-XhJSttfcH^fcttRISH^CD*^ ^^y#>KO)figSA<a^^(>>y±;ui*jfi!lt«j^>Ka)*a)i>y^ui=*f 
lnMt(D£'?-J-JUI*. Uir^-*fcl*y#>KtroS1±^S(DTDX-rU>y^fflS^fflA<^y**>K(DSS^$|»»-r* 

BttMau-fc?* — ><Dy#:/Ka>fftft£ftjti. ift*Lfeijtf>K«>a&*&Mrt-«(«T). 

£fc. w©«S^I4^A<«^$*i§^MRJS$SfiSL^L^U-b^-^J:y#<^Lru^«^lctm^5-So 
52EliEC#Sttfc£tf$g£SJ££^&;£&(Dy#>K£i8^ 

St;**!****** «**l=»LT*L<*JH"<?fcy, »**M/<9>-*(tt*JE»)feJ:l/tajjE/<7J«-*(*«3e«)0« 

s*<piffiT-fcy. £(tss(«ni«««B. tt®)©^««w»A<^rte-cfcy, t$&tfi&)&'pX'Kiifi-tzm-&izmmt(DimmtfiiB 
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SB 

«l=ft«(fl^tf:H«*Btt|[« *://<*aP«*fflU-fe?*-U Ik III), -«|z, »<«)Kft«R|B»lc»«r-r«*«« *19Bf= 

i*#ttaB£*t?««©tt*^ 

iht>® heBIS 3»"Ca tn U"3-©o 

^3Htt^JS.Ii^^aiSiPCT/EP 89/01320. PCT/EP 89/01387. PCT/DE 91/00082. PCT/DE 91/00081. PCT/DE 91/00083 

*av-h#AaaT?«»**t. Ka*at?^x;u0>**«*tau:/xi=»ifiu *©esattsm»#tt»fcu>x^&«iioo- 

as. w^.tf^iv/1 on fl>«5ffl<»a^js**-r*2o<D+A't° : 7 , j— <»3i5^Hx??ft^-5-5o *S6B^i=fieoT. na±©h7»^ 

f 5^'*» ffaa«i*o.i7-o.9iTim-c*4 0 »«au>xi**(=»LrffljELr&y. *B^fflE«-c«s©BiPft*aa-r*o a 
*»*u>x»aLTi»<ttv **wi=«i\*ai*H««»ftu>x©a*r=**»ija«i=a54*^jaei/*-^BBP-i?«iia 

8. U— tf-JOJ >200-1000nm <&»fi<DU— tf—JtaiiLT. 1$lC7;U:J>. •5"J^h>. ^'JOA-*:*->. "OJ^A-fcKS^A 

L^tSiit^'if^^it*^ 1 * 1 *^ 1 ^^ aat»aMfc«aaiai=ei*r*i*B«iii,3«j:3<t#< 

ffiffl-r-SfemiiS^HR^O.I-l 7?©5t«SS7b<i!i?|30 > OOOANP,100.000 fttotfasu*. 

I*5P h £^.?i!l£&^ 

Hi I- II LT as tb LfcSSiaS WTI) t I4S L \, 

11. HBattttOBa feai*=fiiStta£±/i£UeiMS5>&<a£Uv 

Zt'ttffy* 1 ^ *fci*^«a*a««)->y^*a«u »?«tivc;aiB«4i«an(o-aa«ni=K««-ea> 
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1*5. 

i*3^*>yfc£i;*u-hS*^i::NTA(^hyp=fim)£fcl^ 
S®l::S3£L5<5(His) 6 fc£<D8£7hJ:J^:?TK£^fc^:7^ 

14. &UJ 3HS^:^rofcail*&£;h.(ava^^ 

3t^^-C'tx-5C<tA<S*L(.\ 0y*l*\ EG & G4±0>SPC-100 fc<fctfSPC-200 £&.m-tZ>z:tii<mgT'&>Z>C£tfiftfr-otzo ^<f± 

*/*j3cki;iSffli5. tf-^<7>4$i4 4aH^i*iiffi3ffl(D«-^Mi#i±:»t(N). D t fcj:i;[5]teffiSicsa D r £sij<b*Mz-r 

l 6 •J'l'fiS.ftSS.S R.'jy5-(Rlgtor)*«SLfcJ:3l=. 5lM=Rl£r*#^<BffllS§IS<Btt#Tlc < J:y > ^-©fcSttffltf^&N 

ffii£^*yVJ^t>S^ffl||H»l4S^ltLfcffi»t^M©J8tfT-^iLf>*L-S:G(t)= 1 + 1 /N(x(l + t/q)-i+ y (i +t/ □ 
y )"i) 

cr-x. y *>\fctf cjtttf^x as^tfY ©fij^fc«fet;t£st^wi?fe* 0 g= tfD, 01*1*1^11 <D¥&-e&y. d latfcasa-efc 

•So 

E.fcmmmm<ttWLmffl&)t*:£i'>®-£. *aH§iai*Ga> i + 1 / no + 4 <d> t / n 2 )-'ccr*<D> = xd x + y D yo 

•5c ^t^»JS®JSl*^^^A>'T•v^r^ftW(RIA) < ^LTtte.*lrl.^« ; 5^^•7•1'V^-^(C®fi$^8^S 0 C+iC,l*^LNjt3lttT- 
fflHaiot^affiffl**irL^7^'f'AyT-y-b-f<DttS«!l<!:'Etya-5. Ki-hlc*LfcaWI=fittv «3-ffl*fctt^l^-«(@ffl|= 

ffl-r-5ct*<T-#s„ ^^<D^m<Dm^^^itm^<om&^mmzmmx^-y5xm^L<t^mm^m^iLo^t 
izm~j<o 

17. B*SJ£©±^ 8^®«j!><#^1»jtfc<fctf#^fi££<b;*-ti-<5i§^ &&*£&Ml<Drtm*ft : ¥-»t$£V&Wl8fmo)m. 

Tt5o 

is. »^u>fc«ti/sfflii&icfcit*»?-®i^^ fcs &zmwzft&i%mTx<D*$tj;K*<»®mtih&&mmx'£z>ki^ti* 
mmmm£fr<-)xis:<* fflf&to&X'<D&m:ifiis*7*-<Dmti¥<t>f8ffi\zt-z>xftizmwvtoz> 0 mmiz. «»Lfcy#i/K©<e 

5•v^-^S7^^;^^>ft < t♦<o^H^I^A^y^l4^:<Ca + 2^(D*^>y#>Kt^lfe,*^.•& <> 

^u-*hy*x*fctt*u*+. affi^ffifflLT. *tz\tn®iz*$tj:K*mGto3itzttMf&zm^xmm-rz>i§-£\z 
^.fcaic ■5-4xe>i*@s^b*i8a±(Dp'>^u>-nr^- 1 s:L-c??«L5*o mmmt*mM\zvt-otzfci$vt.mo)mjz&mo>\z 

fEfb. *fc(*c^t.$iia^i&t>1+i>Ci:lc«ty?fl,^'5o 
S©t^ffi^<aaiffiM£fci*3EjiiiaW£<bi=^^ 

©fiS££jb-rac£lc«fcyftdC£;!i<S£UV H^b®SIS»^<DJi&.C(D«fe5lc5i«lJ$*ifc;lilS§a©fiaffi^lcSsfrsffi 
ttillfcli. ^^fe^rorM/iMt©jMjil£fijc^3iS-r-5, l^@S^b«-^l=«a^-r<5fe*«-^ E&J-f <5fc*ol=. 3i*]«*t>iai* 

*@s^b» ; ?-«)ai!)j:y ; fc^o<yLrL^it+Lii/d:t)/ c fi,v 
**0Jir*Lf=«fmi$o<yffiar.51S^tt:©&it&^^ 

*%M<Di5ftX'ttizm&£ttoittt*te&xf/$-tzitmf&m®<Dmfcx&z>o zo&ttmmtmffifti. ±«B^wfc<ti;E 

tnamn. fsit^tzitmwsmst^^mm. zaztitmm. ^^w^tzitrnm^^mmtn^tzimwrnm^ 
taftmtti&mmmvis^xmwu-zzt. &tziz&m®$sixmmmm-tzzt\z^x?T : 5ztt><m&Li\ 

^^'^^^^^^^^^^--^(o-simmzib^ 3s«. \s-k7*-&&7zmnn<r>mm\ztenz> 

i=*s-r-5**<#^* 0 ot\T?c+ic,©^a«jiiJg^^iiELisA ^u— M?i=ffl/?i=ss<bu elisa itsassfflLxr»#f-r 

*to®m*tzattmvt : £m.ib3itztt$iiti?z>fcm<&5o 
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^26-28 01*. Vi)mtenm<Dis*zf*-t<D&ti(zM*ziitft&mLtz>)XyF<D&m<Dmjz. v»m&ss&vmm>)is^<D&. 
»j. fc<fci;/*fci4(iii)SfflBaM^u**jiia-r*^©y^>h*iii6©jffls. i=nar-5*&0jji=ttofcFcs aca>£ffj£*iTi* 

■So 

*i-5o £fc« -<0*&l*1H;itfBiiHb£;ftfcSW#T-£(&#^(mtf^ 

(i)7i2(iii)l*-7 < yhfi*fl)fflfla^^u-b^— (EGF U-b^— )ith<D±^SH^-(EGF)-e«y^$*L-5. EGF u-fe^*— 

•5SfflBai*«-a««fie»=B6SE-rs : 7'yhKffit«aflaNBD2-cfc4. coaafls^PBsc y^&igffijfc ) u±i=s®H^-fb-r-5« c 

ffll=J*500 nm<DT^zT>U— tf-<0.5mW)A<Sl**vfc o 5fij$(DEGF E^<7>|a|$Ettf&£aK[3>to e )(*0.145ms -CfcS., -tflJSfili 
6nM -e&ofc. m26a EliffiRtEGF 0>g B*BiiH»^LTL^„ 

SfflSa*H«tO)30»ra<D-l'>4ri'<->>3>(0«. »£8«*t«IUB*K**tr*aff26b HI=MC,*i-Sa BffiliH»*<MC,*tf= 
(&5 H#Ht) 0 jB0^T?«ffl3?*ifcU^>K(D88« «*Hil-r-5S£fiiB#mq) com pie X =14.54m S $}toHr^-^^1g^«:tti|zSfi-r 
4o C©^^(*ffflBaM*©Hi^-©t£filtl=BI«-r'5«T-fe-S„ ^B$Bj[^ ee =o.l45msl=tty#>K<Dl2X tftttixi^o 
10©^WS^*l=tt$?)1^©EGF Hr^-A<#tt-r*. l85I-r-5iaaSI*0.5x io-8cm2"CfeS„ 30«-Rfja>3fc#&. &26C @ 
l=7*£*l-&SBtlglllSfcA<J|e,*U ■^-*' k f>J*lT©Ci:A<mrBl*i<S:a!lSg!aafcy$«l0.5 fflOEGF Hz^— A<St^fattt? 

tu fcs m&®mt)<<>&<ttt®Ktfmf&<Dmi&nv)i'to\zmz>tiiZ>. m2mt>m£>*iz><.mmn*/)i><po>EGno mxLtz 

EGF <D38% ftt£l& l+( Hz?* •©^^fcl*tttt©»U^«:©jg#|Zj:-S)(ait)tl^raG:3.3iT 1 s). *fcEGF 0> 

62% tfi&M&^tmfiKD&Wl&ttLX^Zo 

^283 HliM13/pUC(-21)^^^— (S-TGACCGGCAGCAAAATGT-SOroffi^J^^^SDNA^'Jzr^U^-^KirWJS-r^ffiffi 

»eai**t?/<*Ty*-77— 2Mi3 o^^u*— *mdna <i:a>tBSf*ffl£jj*LTi*.5„ -ro^-'j^x^U7r^Ki*5-c 6 <asic,-)? 

jR|Zl±10nMh'JX^fl5jS(pH7.5)tJJ:t/0.18M lg^h'J't7Att><D50nM(D^-"Jzf5l-i7U^Kfc<kt/50nM(DM13mp18(+)DNA 

**vciv& 0 aiSiB*igaffigiiiis<DiE<bi*^^<7)jSSii^p>*Mc-r* 0 eBfciii*. o. 0.5. u 2, 4. 16. 32. 64. 12s. 192 
fcj;i;256 ftrnzm^Ltz* ^&m^^-<D^WLmmitoMmsxM. &-£ttBi$.&\zit2.9m S x&itzo m29iai*^^ufcis 

£&*<DZf^^-<Dmttn®imzBRbt>MZ?Z&'ammZ7F;LX^Zo S^i$SI*0.07min-1-C?fc4o 

m28b BI*SaiLfc^-f7-DNA 0>eB*BM<7>0!lT?fc£o SS28c EI*5fi»|fc < fet>M13 DNA I6d:77-f^— S Bffi 

;i«^«ia£)«Bflai*. -o-y-f^^on situ)ts&vm*mztmi&mz#mx£z e &izza)mitm¥&&mtom?uzMm-tt>. 

i&fWft«te£*^*ffi2ftffl<zmtei=#LT^(ciii*^^ 
w^eB^iEOipj^iCcfeyffimictT^^migs). 

20. m-H*<D&tii mm&<D*ffl&miz&yd>te<tM^<D&&is-v-ft&mm?zm-<Dft¥fimm£frz>o ^1 on © 

4j|=3ft^ii=«fcy^Aua'5o B»fl>f*JHi=«fcy* ^^viisiA^jK^^t. ^-^T-iiLx— tf— 3to*i;^js<DgBei-S^4„ s 

Jb\fctf8&s££ffifiE-r -5(^60). 0»*.IS\ wOffiglix>7V5i^UT— tf W»<SI=«1:**-<DDNA £fcl*RNA «-T-(DE5iJ»«f 
(J.H.5?x?KJettMf . US 4,962.037) tfj&xycfcC &mte£V$jn : £&mZtltzm-n : ¥-<D&tii\Z*,mmX'&Z 0 

21. g^*f=l*S«l«l=i3lt*««W»^t^^fflt^:m-»^a>«Sm Sfc. ^>4bLfcm-«-^«Jtrt<D3iSiJMiil= 
<fcySif?Jiilc3iAL5'5o 

**i=«sise*<#£t^*£*da»^ 

C*l£fr5fciOl^ ia*4l*B.1^^>(Sakmann)j3<fctfE.*/\— (Neher)A<^LfcJ:5l=2-3fl)-7-f ^a^-^tf^'J— ODffi PWF^ICT 
a*L<l*->PAT-T^yLfc±l=^T-Slft3-h-r^i:3!)<a*U^ 3tISxu^>H*St«jSaSrt( = fciA aftft 

?«. 

OW-ftTOftUFCJMtCWCftt. ^l=WTlC*^-2OO^§t)!)<S®-e&S:**lfl|=C|510-1000Dt,<7)^:«a)iS»§a 

A^ta10-9□ro»]^JgE^ro1o^fc^i»»^(D^^fiiS^l*1010A^&1012f*©igffi$g^^(^20|g. m2iH)„ 

imi afcyio<D»^-,t:ii$«jio-2iMO)itsrc4a^-r*. ^i^^fcaariu^^f-es^saio-SMtJEe*. dna Kmo-tv 

^^z^m^mmz^mm<oMmj:i:(o?sm^mnxfj5^tA^^ z<Dz\tnmm^uo^ )i*x*Kiztsi*x& 

f=figT?fe<5o 
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BJ3i=ftoTiBI£#«rtT^;h*£iBJS^4 0 

mm. &tz\tmt&&mz&&mm. *fci*ft£<&y#>K£©&j£ic£Sffi«<Dixr*i^ 

tlfc. ®31a 0:2.5x 10"" M; 3131b 0:4x 10-1°M o ^V^^Wliffiftfl^ffltl^^ x 10-5 S ec fc^tflZ #^*#flii]£'8Ii?S 
0.24flT*fcofc„ 

22. PNA<*1//^B««B) 

KaMb^wttate^rL-cn-sj&sttfc^. i^^spna ft?tfi&\z*§emzmmi=.mmi.5t>ztwnii!tix$tzo 
ttmtfi&mo>®Mz-?yho>m-£. zoztitnmts&ipmfzpmnHmmm&friZL. ?#^«> s.mnm$m 

mmfiLxL&5mm&wm<D*-?vi~ft¥iz&-iXfSLLmft>ixZo z<D^izm-^mtLtz^-^y^^/\^'j*f^-d— 
'>3^<Dft&'&m&m®pixmiR<!Mzm&L5zt><. mm<»mm^a—y^it»Mm^mmi*i^. 
&tz. mx.it. ^^(Dysmmmmmmm^m^muz. mmmioo a-io mKio-zo-io^Mic^^-r^)*©*-^^^ 
toWfetem*: ■simztz> 0 

•J*"-* •«£— S/g>L5-5«»( DNA £fcl*RNA) 

- *©**l=(*»ft«»LfcTXhKaiiUr**Wa)!|#RM«K^P-^^*>S:<-CI*«:6JB:tx. ?P-:f©fi$l*, Aft* 
*ltffc€>fcl*. **BJl©li^iaTI=l§ffcr&1&M*<£££ffi&rafcto^^^ 

*«Bji<D#;iffiiM£u*i!strc-^t-ftffi©ws»*S)j.^ 

-tfticii+vtr^y-© w p c tant o-3 mm ) «4rr««flUMHsjutf«Mi, *»bj i=«t5*» : F-^3ts«( fcs> 
mi2Eiim«j*Hi-t:^roM*LL^«$®a@-c*Lr&4o **u=tt(i) 

(5)WfcLTOi^4f9^; (6) jfcjffitb P ; (7) U— tf-JtSa*^**li)o 

jEi±^ii»(75tssfflrtru>y«ffi*<o^p-^fc<t^/\^y-vKa»^*<ec^^r^icaor«ii&$*i.i)o 

nmtn&&mxm&%frgvmmzfttt£oiz**\f^i)-<D&t<tfMiitiz>o JSSi^'p-^tt/\'f^ , j-vKA<aii^i=A^* 
^MtttBj^irS^^icWffirompicai^-r-ScDt?. c:cD^^■c*ja^(D^^'^-<oafil*+«•l=^&!B^$^^.rl^■5 0 ^ 

tu j^^Sl^p-^ ^ A^^>a)i>^■^;^A<^<^gp,^,^-c?^,^s3^c&. in-tf^©^^^**,, imiafcyiffl©#- : F-i*io-2°;!»^ 
io -22Mf=4aa-r*o LA^usnE^wrofctorc, ^^©fctoro^p-^agiiiiaio-ioMr-JSittiisJjc&'Si.v ca>«d. x-mm 

iEisicti-«r^B#^i=. ^io-i2i<D§«rti=uiiiu ^i***Bj©^-e^tiiprffiT?a5)4o ®a^^3t^iK$a^-r-5*T- 

23. n?h=7vzft<Dm*h ttittfm&ms. x.i*m^m-£\zm-ft=Fv-T<<^7mzmLx Eto<j>mm&&to£*mtzmm 

T-5f=iO©g11„ 
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l|fil*a!l£^#2Dy;umS»*KiX^Lfc*>/^R.^^ 
PCRfc<k^D»fttt#CDit$iRJStMi;^fcy©^ 

n%&m&m*--£t>H:tz*.mBJl<DJ5%il3:. «&~.0>fSffl|::JB5t;*;h.fcl\, *>/<$Bfc£tf*>/<*S©«£(**f=l;M6#^ 

!Ettro«:#-ems;acisicAMti)fcto«§^^jiT?isffiLfcta{*i=|g^L5-s>„ *<r ju*afei:Mc*:*i::£jft&fi&*. jib 

zmm-rzztiz&i)^ mmtmm®&x<Dffin#*<Dvam?f&m^<Dmto&m$m<:ztt><x>$z> < , *u *&mz&-oxm 
n# : Htvai&*<Dmw>w l izmz.*zvm&ztiz > o 

£■=>. C*ll*4x 10-20 M ©aai=ffia-rSo *11i^affi£IS*g^®<DRi](ffif6tiSS|1 mm)l=100 V OttJE^jiMf^t. 

Sii6.4x loSjiieLfcctic^. ^©#«i*»^»(N=i)fc<fcDtc(D»^rz^MizffiiJca#ra*ll^*ci:i=«fcyiiB^$*T, 

FS«>4'*icaiissi5»$ES-r-5^t<feyiis*+L* e copies ©ihz. '>fc<*:t,2o. M*u<i*4o<DBs*<&y. -towi: 
*Mt. ^©+icjE(ft)ic^aLfc»^g<„ m®nmzm\&&2^(Dnmtotin<Dtzto\zft*\tz<Dmmwt§ifrz>c>m$&%i 



<D* J e£-7 , )-XfTt>tiZ>z:tt)<m3iL<(m2ow* mm). -?-a)-sffiic{i«ij^.ii+ioo(*fcii-ioo)v ©BJE^AM-tett. ta- 
mtOVtzT—XZtiT^Ze 7-X3F^lrt^SB^ll*t•>^-;^$*U -t©^?»^(*CT^.I*(S«JEO)Egfil^-ffil!)miiA<AMtP, 
*VCl^(&20H#Rg) o S^i*i!|®l!)JSDrca.10-4A\C ) 10-6cm2/Vs ICfiElV >f yhtt^-litfV*— ^UCffljtlzJSBlU &{5T 

¥toizmm-z,w®*n®^twiz^itZo 

25. *Batm*ftt*r=&it«Bll{te^uhJU<Daj&ft0!>jM& ^bEfcttx^u-^/yfiS^aHcfc^r. ^ftno^rstts 

26. &bi*M/&mM&-ii(Dtzify<j>un*r*>j-*-: >*ta *&wo>#mi$&tf&mMmmto<D*®m.tAnm-eii*<Diitmiz 
g3?as>5„ =.<Dmmit3kLxmmfj:z.tX'ittj:i\ zoy&mt&vmiRMizmtiLtffT t>*i«c&i=j:v. .fcypjHBizi^.!:. *h£-f 

27. -rXh-b^U *Sffi©ia»»«10.000)lcl*@^Lr^P^Wl=»!ltLfc§i«xL/»hA<ggffl$^ C*i$Jii»^h-fe7UiP¥ 
^„ Ctlt>l*PCT/EP 89/01320. PCT/EP 89/01387, PCT/DE 91/00082. PCT/DE 91/00081 . PCT/DE 91/00083. 
PCT/DE91/00704 ic^JtTl^vXT 1 AirlHf 0>->— h-^X^rix©— gPfr-5Ct*<T*#. ft^»xU»H=l4*>— ;^^t*l^ 

\Z$£-z>xm&ffytj;jl1]-l3}\,tj;?3}£X'mML : 5Z>o 

^lt?=^i*~ii Jt>h, *^ s * UllsSDE 42 37 383 " z *ZKxi^¥&izmwzntz**^>)--xis*>\*o&?tsmmx& 
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4#l::a£U^CD^£pp>/<— M>*y**— i/g>££4 HIC^Lfc. 

^T-*Mfr£ftsssm(::#«r&§iixuy>hA<<£^ 

fv^l.^^'S*^* 5 ^^ hm*®*******"*^**"***. «*tf » fflBa^^icittB^Lfc^^yuftitT-a*. nicest- 

*fc. K.^>3(Henoo)«. DE 42 37 381.6roffi^lC^$ttrt^«fc^cC«Kfe<fct;»«T-r*S3H^» ; F-«Jg<OH^@S<7)fc«&a) 
t*>%A/, Jt&?B«**'J*— 0>X/Y ttBKHJg-f*. ^:fc>H>«&AFFYMAX ftt5«D«SHI=a5SS.7*y-(Foder)Hl=Sffl^f- 

29. a«$*ifc^s^h^-^r>y =&§sxu»hrt-e**BjicLfcj!i<oras?$tifciEs«:a)iiSfc«j:t;7-*>yi*^ 
£ftfc#«ife^£ffli^::£i=<fc*<aB<Bite^ 

U_fflii»W*<»*f**i4«-SSxu>>K(D»fSflDfii$*-r'S:C,«Jt«^A<jStt<b$ti*. 

aKSstSfiefflrscttjff a£u*xu.>t>ha>x/Y aBu*?-?*— *sat=j:yiijiifcL>5. 

30. a«**if=ssffite«ti;ae^ffi<D3tjsttft a«?^fc§axupt>|.$- 7 _^></-r-s«^)yiz, &7 BKreawrat 

fe : f^V-4r>^-r***<*«BJr-|*^IC^fflT-a&-5. 

»JI=. *©&Kl*V^U>&'&(DpIi£te£fiJfflLT@lRL5<5. COCil*, 0lJitf26O nm©Jtt?fft^-S„ ttS&(2) Xlt. 
Ift&yJfrKli. ^l=±fiKA<pr«6-C. *o. M£L<fcl>&i8$#gtL5-5&J<D«'^|c$g^L3.5o COW** DNA *fcl*RNA Btt 

-■y#>Ki=«s^L*:jfcsi4<b^#&r.^u>^ 

£58 (aizMt.*L-S<fc3l^ C*ie,«)<b^!|Si^-Ki?T--r^l=a5?3Ftifc^»xb»hB63l5©DNA £fcl*RNA i5fcS$a»fl*j|:Hb3MS^ 
^T©^Sxu»hS3tE©DNA fccfctf/SfcliRNA *-wi=WBU £fc. a««^£^£U^ofc«i**e,*-;h.e, 

av *y:j- dA. Tti;>- xhu^Krtfi^/e*^ NTA-iDA/(His) 6 fcj:i/^«roB!f*ptt^tt^^it^j!,<fes 0 

*(0X-r^TI*. ^W<fc3l=^-^$+ifcmffi«BI$ilg»mttc#lii|iiSJE*fc(*cDNA^(=fl|ffl-r*CiA<-e#. Sf=li5fc 

^3t1b^B«II=SI*LfclS^<OjSSJST?'J^>KA^e,ffiii5|-r*Ctt-l?#4o 

*«BjT?li s #ffi0>a#SgM=j»fc<av&&£aftWl=^St4^ 

©^^li^^-r^i=aW3F*tfcSSi->yhlz»-r*z8*SH^-A<i£l3^»$Slt*C^f>, ^SttteliS^lcfrfctifcl+Jh, 

i«s&£i*ti*5.-£-<?fcSo 2)ictjt^. a$a©j|x*i*fcu^LTa^i4^i^ »Bts#«ji|iH&j=j:y. a^ic^st© 

^h^a&M<D®&i i <m&&frgv*£wz : ?tfmmx'tbZ>o c(D^tii,e>jAiS»i»f-e#jie.*tr^^axu»h«fcyt^: 
? 1 - 7 x^ / f i igw/^ n ---i'^^'J'->a>»«f/Gc/Ms a^y>tf »«T/wsa»fStat*^y>^ufc7P— r>i?x>7 

V3>»«fli. Stt«3HS«ML, *fcl*<b^B<I^fcl*8mB<Jl=4-r*ja«^aljiS<b-r*(DE 43 22 147fc\fctfWO 92/18645)Jg 

ftl=*Lfc«k5lc. *^SSl*»J=||UT*g$tr-fey. *fcjt^bia^T-^ilMl=S6^*»^*#«:ro««ffcJ:U:i¥ffifz^|=^ffl 

xj*£&Lx&it^*TJ*tz\tX'&±-tz><7>X'itti:^<Dtmmz. -y-^7Keo.u— >3>©3>/\°-h»^y-if— >3>i±!iffl8a$fc 

Sg. **W©;&&£jiH^c<fclc«fcy.mi;fli^W&S£fT5^^ 

a^j4w<t/^e^s, fcs ^si=fc^T=&p^^ic^i?^^i=jssr*JUBiiic, ®>*©!feiH^s-r^<ti**iiis$*ii.. sia 

ttfX£&. 
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tt*m&tot*^v&*tiaiz2tizit**a>m& j r-*Gni***it*>iz t hplc/ms *fci*cc/Ms ta^y^y-ra* 

b, l fc**L*!^££* M ****?* DNA *fc'* R NA S*^it«0. £fcl*DNA fc<fcl/RNA tofe&toZtS** fro. S^fflil* 

/*fci*<b^*3tasi*T?s.-5sgiS$^-ri.^itic5is-rsta>-efc-5„ 

l*fr?-£#^#£l>o#J;U£X&£^^A&fcy>100W 
->3>L-54( : 7 i e^KV^(Davidson)tJ t fcl/'t?x-vhT— (Wetmur))„ 

t 1/2 = N x ln2/(3.5 x 10 5 x |_ x C 0 ) 

t 1/2 ttT = T m - 20. ttswtn Mic*jit4#cDmiat?*$*Lfcs^a>^FF B ^^Lrt^o l itya-ymxo&z. n it=L-^h- 

f nxU^*W»T*"*Ctl=*y( V9U>RSW«-eBftCCfc*«1?**(»»Hl«P 42 34 086.1 #Rg)o 
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>*Ha)A<8ttiT-£.&fct>i£. s^<Dsa^sg(«^•«:^Kfi£)l*Sl■J■A*^*<fct^l$i:^l<^c■6o i&cDjaiaitSfflL^oo 

»(16B)^-5t?fc?)5o 

7iy->n=»cJ<wtii±jSflgtej:i;^i/T^-t>*fci*y<— ■^7P^-^sa<D«fc5^^*^-h□e•v^^©lfi*•^♦^■^•$ffl^.^^cltlc 

Rfo&SLZm 00,000 te*ffiii-r4Ci:A<t?#4(+a.>y i /KKunkel)S|)« ) *&l=l*C©;fr&(i7^U*-fcSi£-eii-53;<ff 

SlSiISA<«>(DffiH^v/7h-r4liAMJT^cS<. H^I=-t<DfgjKA<RNA »«ffelcj*-r^illf ■jTtOt^UT'— 4f0)ffffl(=«fc*» 
fS^P-feX^B&C 

*^fc„ **isi=fi£or. fe^sia^^^;n*^iiate«ki;/*fciiiDisteijta!i5tizj:yB»jL5-5. cro^v^usaiifclf §ssu 

-r>ehP^>/^H±^JiKl*Sa^-«^.fflH&->X J rASI5]jSLrL^<So L**U -f>ehP5'>/'?-5'a^fiE<D35!l^A</jN^-r^T^^ 

^^5^-:?PlzX(a#ffi|c|IILTe>*-;u£tefflt-S^ 

*&BJiicmMtjgro£R s 1ig#«f|g£#SfctoKU-tf~^ 

Pfa$Jl*=&*fcl* = ;:K5cMl=$S®$;h.&3g|lljffi®(x,y^ 

*:rcWi=a>hp-.H^ffifceii/*^mffi(&;v>'j-^ 

»«U ^fttLra^ezL— Ji|=J:y-^(BT®)*fcl*=^7c«l=l!a^3trf,*ii). 

33. 3KftSlWlcffi#$+iT^^ilfe^-b^>h(D;-Sil^ / W:?y';/K=*m<D«iKS»a>;li|5££ilLT. -t5fc<D<g8f£5£«©;U3£ 
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FIG. 6 
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